Les soucis environnementaux jouent maintenant un rôle significatif dans l'élaboration de politiques forestières. Dans cet article nous discutons deux approches prenant en considération les aspects environnementaux des politiques forestières. Une approche basée sur les sciences sociales qui cherchent à maximiser les béné-fices sociaux nets en incluant les soucis environnementaux dans le calcul économique et une approche plus "biocentrique" qui se base sur le "paradigme des perturbations naturelles." Nous examinons les forces et faiblesses potentielles de chacune de ces approches. Nous concluons qu'il est nécessaire de combiner ces deux approches si nous voulons intégrer avec succès le développement économique des terres forestières et les soucis environnementaux.
INTRODUCTION
F orest policy in Canada has evolved over the past century from a focus on timber harvest approvals, with little formal attention paid to the other ecological goods and service flows provided by forest environments, to consideration of the multiple benefits associated with forest ecosystems. Prior to the 1940s, forest policy largely dealt with licensing timber harvest and preventing damage to the resource base (Ross 1995) . From approximately 1940 to the early 1960s forest policy centred on sustained-yield management or managing the forest to provide a constant sustainable yield of fibre per year. Beginning in the 1960s, Canadian forest policy began to take into account the multiple uses of the forestland base, including timber and non-timber values, but concerns about sustained timber yield still dominated the policy agenda (Ross 1995) . Multiple-use management approaches continue today, although with significantly more emphasis on the role of nontimber elements in planning and management.
Concern over biodiversity, endangered species, scarce habitats, and degraded environments has sparked renewed interest in revising the policies governing forest harvesting. Water and air quality issues have generated debates about the construction S52 W.L. Adamowicz and T.S. Veeman CANADIAN PUBLIC POLICY -ANALYSE DE POLITIQUES, VOL. XXIV SUPPLEMENT/NUMÉRO SPÉCIAL 2 1998 and expansion of processing facilities and the regulation of effluents from these industrial plants. There are several common themes in debates surrounding forest policy today that include: (i) the methods of assessing the impacts of forestry on the ecosystem and society; (ii) the approaches to deal with conflicting views on these impacts; and (iii) the development of social institutions to respond to complex issues in a world of changing demands and knowledge.
In this paper, we examine two emerging approaches to environmental issues in Canadian forest policy, particularly as it applies to public forestland. 1 The first is a version of multiple-use management and constitutes a social science approach to forest policy. The second centres on the "natural disturbance paradigm," and constitutes a biocentric approach to policy that relies on hypotheses about the patterns inherent in ecosystems. Elements of the two approaches can be found in revisions of policy across Canada. While these policies affect forestry in general, they arise primarily in response to environmental concerns. We examine the compatibilities and differences between the two approaches to policy and conclude the paper with a discussion of some of the emerging policy tools within this context.
FORESTRY AND THE ENVIRONMENT: A SOCIAL SCIENCE PERSPECTIVE
Forest harvesting and processing generate effects that are not accounted for in the market system. Externalities, both positive and negative, arise from harvesting operations in the form of changes to wildlife habitat, impacts on water quality, visual quality changes, alterations in access for outdoor recreation and so on. Impacts from the processing sector include air and water quality as well as odour and visual impacts. In a typical multiple-use perspective, these elements would be examined as a whole and the benefits of the harvesting and processing activities, and any positive externalities, would be weighed against the conventional costs and any negative effects generated by the activities. This "social planning" approach is fundamental to economic analysis of forestry issues and is a cornerstone of most forest policies nationwide. The objective is to maximize net social benefits by choosing actions within the forest environment. The objective includes not only benefits associated with economic activity (timber products, etc.), but also preferences over environmental attributes (recreation, aesthetics, biodiversity, etc.) . Issues of efficiency (as described above) and equity in the allocation of resources arise and become part of the decision. The natural environment is viewed as part of the set of resources, along with human and capital resources, that are combined to generate socially desired goods and services. Environmental concerns are captured through planning exercises and regulatory policies, such as guidelines for forest harvest that include consideration of wildlife habitat.
While this approach to incorporating environmental issues into forest policy has a long tradition, it has several problems. First, measurement of the values or preferences necessary to achieve the objectives is difficult. Use values that are related to activities on the forestland base (hiking, hunting, fishing) are relatively well researched and are being described on spatial and temporal scales (see, for example, Adamowicz et al. 1997; Brown et al. 1994) . These non-timber use values can be directly incorporated into forest management planning to derive harvesting regimes that incorporate them. However, while the technical expertise exists to construct these estimates of social preference or value, there are few situations in which the data necessary to facilitate such analyses are available. 2 Inventories of recreation-choice behaviour, for example, do not exist on the spatial scale necessary to guide the measurement of non-timber values.
Determining values associated with recreation activities and non-timber forest products is, in large part, a problem of data gathering and analysis. The broader category of passive-use values generates deeper conceptual debate. Passive-use values are those that individuals have for elements of the forest environment that are not reflected in any observable behaviour. Values for passive use of wilderness or biodiversity, for example, are not adequately expressed through any form of market purchase or through participation in some activity. Nevertheless, individuals may choose to impose costs on themselves to maintain these values. There is substantial debate about the existence of passive-use benefits (see Hausman 1993) and there is even more debate about the measurement of such values (Diamond and Hausman 1994; Hanemann 1994) . However, passive-use demand manifests itself in many ways, for example, the spotted owl debate in the US, with public opinion surveys often reporting a high level of importance placed on maintaining biodiversity and wilderness (Filion et al. 1990) . Marketplace actions may also be based on passive-use concerns. Certain companies' products have been boycotted because of concerns over environmental practices (Stanbury and Vertinsky 1996) . One of the driving forces behind the move toward forest certification is the concern over environmental quality, specifically use and passive-use values.
While it is acknowledged that passive-use benefits, especially from public forestlands, should be a part of the determination of the socially-optimal land use, there are several aspects of these values that are difficult to operationalize. First, there are definitional problems. Are the values under consideration preferences over biodiversity and wilderness or are they expressions of concern over ecological services, such as clean air and water, that are linked to the protection of biodiversity and wilderness, or both? Second, what is the accounting stance that should be considered when measuring and implementing these values? Should passive-use preferences of Europeans be included in the development of forest policy in Canada? If one considers the potential impact of boycotts or blacklists, then these values will be important. Third, how are these values to be measured? Economists have been attempting to quantify, in a public choice framework, the elements of passive-use value, but not without difficulty (Diamond and Hausman 1994) . Should new institutions be developed in response to the difficulty in measuring and collecting passive-use values? Brown (1996) suggests that new decisionmaking institutions must arise in order to facilitate measurement and implementation of passive-use values into forest management.
A further complication of the multiple-use resource management approach is that resource values often conflict. Harvesting may conflict with visual quality objectives. Managing access to protect wildlife from disturbance may not be desirable to off-road vehicle users. The US Forest Service attempted to model quantitatively a wide variety of timber and non-timber values to generate optimal forest management plans. However, in addition to not being able to consider all possible values, the plans were difficult to understand because of their complexity (Brown 1996) . This attempt to employ "rational scientific planning" has been largely discredited. Are there alternative planning processes that can address the trade-offs between user groups? What social mechanism can be used to aggregate the myriad of preferences associated with the outputs of forest landscapes?
Some have suggested that revisions to the property rights associated with forestland may lead to better consideration of environmental values (Pearse 1996) . For example, offering property rights over recreational uses of the land (camping, fishing, hunting) may provide incentives for the protection of non-timber values. This may be true for use values but it is unlikely that passive-use benefits will be well represented in a revised tenure regime. Others have suggested that community-based forestry will lead to the optimal mix of land uses. Public involvement processes often focus, almost exclusively, on local community input and local advisory committees. These groups become the method by which non-timber concerns are defined and implemented in the forest management plan. For some non-timber values this may be appropriate, for example, for local products and some recreation, but local community preferences may differ substantially from the preferences of the public at large. If local regions attract tourists from other regions, the preferences of these individuals may be relevant to non-timber value calculations. 3 Furthermore, passive-use benefits will definitely transcend local community boundaries. Value differences between local communities and the general public in some instances have been the root of environmental conflicts.
While the multiple-use approach to forest management -a form of integrated resource management -has been widely accepted and used, it still suffers from significant problems. The problem of measurement and implementation of multiple values in forest management is a formidable challenge. In response, a different management paradigm, one that focuses on the ecological aspects of the forest environment, has been proposed as a method of forest management. We now turn to a description and a discussion of the implications of a movement to the natural disturbance approach to forest management.
FORESTRY AND THE ENVIRONMENT: THE NATURAL DISTURBANCE PARADIGM
Recent ecological literature has focused on broad landscape patterns and the associated biodiversity and ecological conditions. This coarse-filter view moves away from the focus on individual species and their habitat requirements (fine-filter) and instead examines the patterns generated by natural system disturbances (fire, flood, wind, insects). The hypothesis presented by this literature is that, by maintaining these disturbance-related patterns on a regional scale, sustainability will be achieved. Conversely, if actual patterns on the landscape do not reflect the range of natural variation, species and ecosystems may be at risk. The prescriptions for management that arise from this approach focus on the ecological aspects of forest resources. For example, Noss and Cooperrider (1994) define ecosystem management as "any land management system that seeks to protect viable populations of all native species, perpetuate natural-disturbance regimes on the regional scale, adopt a planning time line of centuries, and allow human use at levels that do not result in long-term ecological degradation" (p. 391). 4 Grumbine's (1994) survey of ecosystem management indicates similar management protocols which suggest that "human uses are clearly secondary" (Swallow 1996, p. 84) , while the whole ecosystem perspective assumes primary importance.
Ecosystem management based on a natural disturbance paradigm is becoming enshrined in forest policy in several regions of Canada. Provincial forest policies, for example, Alberta's recent Forest Management Planning Manual are beginning to adopt the notion of management that attempts to perpetuate natural disturbance patterns or results in ecosystems that reflect that range of natural or inherent variation in the system. But what are the implications of such an approach to management?
Clearly, the focus of natural-disturbance-based management is maintaining ecosystem integrity and pattern. This produces a biocentric management protocol that may or may not generate desired social goods and services. For example, forest harvesting under this regime would not exceed the amounts that are naturally removed by disturbance, and even-flow removals may not be compatible with this model. The approach formally acknowledges that ecosystems are stochastic and that this variability is a required component of the system. Thus, risk and uncertainty become necessary elements of the management plan. This is a different view than traditional integrated resource management efforts that view risk as somewhat exogenous.
Natural-disturbance-based management is a response to the difficulty of measuring and evaluating the impacts on individual species and habitats. The ecosystem is too complex and has too many aspects to manage for individual species. Furthermore, even if ecological information were available on a number of species, social and economic preferences over these many components would be difficult to capture. Thus, the natural-disturbance approach defines a new normative perspective in response to the difficulty in achieving the socially based normative view. Disturbance-based management also presupposes that the overriding value is maintenance of ecosystem integrity -a form of ecological sustainability. If society's preferences strongly favour taking no chances with ecological integrity and sustainability, relative to all other values, then the outcomes of a natural-disturbancebased approach and a traditional socially based model will be identical. However, when society is willing to trade off some risk of loss of ecological integrity for other items of value, then these approaches will differ. Sedjo (1995) , for example, criticizes natural-disturbance-based management when he states: "Ecosystem management ignores the social consensus implicit in a legislated objective of producing forest outputs and instead attempts to achieve some arbitrary forest condition about which society has little to say" (p. 10). The middle ground between natural-disturbance management and purely anthropocentric management is where the resolution to most forestry and environment issues will lie.
The middle ground is reflected in the writings of Bunnell (1995) , Swallow (1996) , and others. For example, Bunnell (1995) describes ecosystem management as "ecosystem based, ecologically-sound human use, mimicking natural disturbance regimes" (p. 28). Thomas (1997) describes ecosystem management as " dealing with larger spatial scales, longer time frames, and many more variables (ecological, economic, and social) than have commonly been considered in past management approaches" (p. xi). The Alberta Forest Management Planning Manual (Government of Alberta 1997b) states that "a combination of coarse and fine filter strategies is recognized as a sound approach to sustainable forest management" (p. 28). But how will forest policy that is based on a combination of social and ecological criteria fare in addressing social concerns and maintaining ecological integrity? What policy tools will be required to balance forestry and the environment?
POLICY TOOLS AND MECHANISMS
In broad terms, forest policy over the last two to three decades has attempted to move from sustained yield management-focusing solely on timber values and maintaining even flows to support fibre production-to sustainable forest management that focuses on multiple values in the forest, of which fibre is only one. This change in approach requires a new set of policy instruments and new policy analysis mechanisms.
Tenure
Property rights in forest resources (tenure) are fundamental to the use of resources and the link between resource use and environmental concerns. In attempting to address larger landscape-scale issues, current tenure arrangements may need to be significantly adjusted. While a variety of tenure arrangements exist in Canada (Pearse 1996; Haley and Luckert 1990) , these tend to be tied to relatively small land bases from an administrative point of view. To allow for landscape-scale management requires the development of cooperative agreements between current tenure holders on issues like wildlife habitat corridors, regeneration along natural successional pathways, and the maintenance of disturbance patterns at large scales. These cooperative agreements range from joint management structures to resource-sharing agreements. For example, Mistik Management Ltd. in Meadowlake, Saskatchewan, is an umbrella management organization that is responsible to Millar Western (Meadow Lake Pulp) and NorSask Forest Products Inc. and is linked directly to the Meadowlake Tribal Council (Stewart and Martel 1996) . Unless individual entities join forces, managing landscape level ecological variables will be difficult. Gains from landscape-level management in terms of increased wood supply may also be realized, thus providing incentives for industry cooperatives.
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Enhanced Management
Enhanced (or intensive) forest management may play a role in achieving environmental and social objectives. The ability to maintain harvest levels by employing marginal agricultural land and/or public forest land intensively may reduce the pressure on the extensive land base and allow for increased provision of environmental benefits from the extensively managed regions (see Binkley 1997) . Increases in the size and/or number of protected areas may also result from such a strategy. However, a number of unresolved issues surrounding enhanced management still exist. First, the underlying economic feasibility of enhanced management in the boreal forest in still largely unknown. Nationwide silvicultural investments have generally had low payoffs financially, except in terms of allowable cut effects (Pearse 1996; Luckert 1996) . Second, enhanced forest management on public land likely will require long-term tenure arrangements, and that may not be popular publicly. Third, the environmental and social impacts of enhanced management will need to be assessed. Externalities associated with intensive silviculture will need to be weighed against the benefits of employing a range of management intensities.
Regulation: Prescriptions versus Incentives
Achievement of environmental objectives has occurred primarily through regulation of forestry activity. This has produced management prescriptions that require industry to comply with a variety of conditions or codes of practices that may be administered by several government agencies. The costs of implementing and enforcing such regulation, and the fact that in many parts of Canada public monitoring and enforcement resources are limited, necessitate a changing focus for regulatory structures. Economic instruments, or incentive schemes, provide an alternative to the prescriptive approach to regulation. While these schemes are often considered in the domain of water and air pollution, they may also be applicable to land-base management. Links between tenure (or harvest rights) and environmental performance offer a mechanism for incentive-based management.
Incentive-based regulatory schemes in other sectors of the economy aimed at maintaining environmental quality may affect the management of forest resources. Agreements on greenhouse gas emissions, for example, may result in caps or limits on emissions nationwide (see Stennes, Krcmar-Nozic, and van Kooten 1998). The energy industry likely will search for CO2 credits or offsets from the forest industry. Forest-management incentives in this scenario may differ substantially from sustained yield timber protocols. However, it is not clear whether forest management for carbon credits will increase or reduce other non-timber values (Englin and Callaway 1995) .
Links to Markets
Environmental objectives may also be achieved via market mechanisms that are based on consumer preferences for environmental performance. Forest certification schemes, including ones by the Canadian Standards Association and the Forest Stewardship Council, link environmental performance to the product market (see Haener and Luckert 1998) . Through certification, forest industries will be able to identify themselves as operating in a manner that is consistent with the environmental management guidelines of the certification scheme. In some ways, certification replaces or duplicates local provincial jurisdictional review of the environmental operations. It arose in response to industry and environmental group requests for independent judgements of the environmental performance of forestry firms. This raises the question of the role of governments in monitoring and evaluating firms' environmental performance. Nevertheless, certification provides one mechanism for the incorporation of environmental preferences into forestry activity. However, there is still limited knowledge and experience regarding the effectiveness of such schemes in signalling environmental performance to consumers.
A further aspect linking forest management activity and environmental performance is resource pricing. Inappropriate resource pricing will result in misuse of resources and inefficient resource allocation. Historically stumpage fees have been administratively set and generally have been quite variable across the country and over time. Only recently have these fees become tied to market prices of forest products. The degree to which stumpage fees accurately reflect the social opportunity cost of timber resources is an open question.
Environmental policy in forestry requires additional attention to incentive-based approaches. The most fundamental of these incentives are tenure and appropriate resource pricing. Modifications to tenure must be evaluated to allow landscape-level decisions to occur and to explore the potential winwin situations associated with landscape-level management. Furthermore, tenure may be modified to include incentives for non-timber values, and for intensive management as a method for providing future environmental benefits on extensively managed lands or protected areas. Evaluation of resource pricing is necessary to ensure that forest resources are being used in their highest and best use. Furthermore, incentive schemes for effluent control, links with the marketplace through certification or markets for environmental services, or other approaches that provide incentives for environmental performance in a non-prescriptive fashion, should be explored.
Public Involvement and Non-Timber Valuation
Forest management in the future will need to integrate timber and non-timber values in an attempt to achieve the optimal mix of ecological and social services from the land base. This will involve a different form of public involvement than previously. Public participation will operate at various scales and will differ depending on the issue being addressed. At the local community level, involvement of public advisory committees (local stakeholder groups) will continue to service the needs of governments and the forest industry for local planning guidance and for local community support of the industry's activities. At a larger scale, public participation will be the key element in understanding non-timber values. Values associated with such uses of forestlands as hiking, hunting, fishing, and tourism are derived from structured public-input, datagathering techniques. Greater use of these sciencebased survey approaches will be necessary to develop more accurate information on non-timber values in Canadian forests.
In order to capture the broader social values associated with biodiversity, protected areas and wilderness, public involvement will play a different role. Larger scale public involvement programs will be required to monitor perceptions and preferences regarding Canada's forests. In cases of resource conflict, Brown's (1996) notion of citizen juries or panels of independent public representatives (not associated with particular jurisdictions) may be required to examine the trade-offs implicit in modern forest management. This may be the only way that ecological concerns that have produced the naturaldisturbance approach to management can be married with social objectives for products and services from the forest environment.
Improving public involvement is particularly important in the case of Aboriginal communities whose traditional management strategies involve the use of the entire forest area for hunting, trapping, cultural and spiritual activities, as well as timber harvest. For many Aboriginal people, the forest provides a subsistence economy that must be managed properly in order to maintain their way of life. Historically, forest use has been environmentally and economically sustainable in Aboriginal communities through the use of traditional management methods that limit the hunting, trapping, and other forest uses in specific areas. Traditional ecological knowledge, passed down through generations pertaining to the relationship of living beings with one another and with the environment (Berkes and Fast 1996) , has been used to maintain a balance in forest use and benefit the environment. The integration of Aboriginal values and traditional ecological knowledge into modern forestry management and environmental protection plans has the potential to further environmental sustainability, while empowering Aboriginal peoples to maintain viable communities. Failing to afford proper attention to these values and knowledge not only creates conflict between developers and Aboriginal communities, but also neglects generations of experience with the natural environment and the valuable contributions to sustainability contained within the ecological history of Aboriginal peoples.
Monitoring
Monitoring is an integral component of forest management. Monitoring of ecological variables is relatively well established; however, monitoring of social variables is still relatively new. Natural resource accounting, which attempts to measure natural capital accounts and provide these accounts as parallels to traditional economic accounts, provides a mechanism for monitoring that may be useful at provincial scales as well as at the industry level and Forest Management Agreement scales (Kristrom 1995) . Natural resource accounting may provide early warning signs of rapidly depreciating natural capital. Resource accounting techniques, however, require significant information on timber and nontimber values and thus will be linked to public involvement exercises.
Weak and strong sustainability concepts (Pearce and Atkinson 1995) related to the collection of natural capital information may aid in the development of monitoring and information programs. Weak sustainability is a criterion that ensures that society's aggregate capital asset base is non-declining; sufficient investment is being undertaken by society to more than offset depreciation of produced, natural, and human capital. The strong sustainability criterion ensures that society's natural capital assets (in this case, forest capital) are not declining. An even stronger variant, which can be linked to the precautionary principle, is that society should preserve those critical components of the natural (forest) capital base for which replacement or substitution is impossible or very difficult.
The precautionary principle is often cited as an objective in forest management. The economics literature contains related concepts including that of the "safe minimum standard" (Ciriacy-Wantrup 1968) or the presence of "option value" (Freeman 1993) . Option value, in its simplest form, suggests that, when there exists the potential for irreversible change, such as loss of a unique component of the landscape, there is a premium on the benefits of maintaining the irreversible resource (Freeman 1993; Graham-Tomasi 1995) . The concept suggests that irreversibilities be treated with caution and evaluated more carefully than reversible decisions. While an intuitively appealing principle, especially when referred to in the popular description as "taking out insurance" by maintaining ecosystems and biodiversity, the concept is quite challenging in practice and does not negate making trade-offs. However, accurately reflecting preferences for species and habitat loss in trade-off analysis would go a long way toward the examination of these issues.
Productivity measurement techniques that incorporate environmental externalities also provide a mechanism for monitoring economic and environmental performance. Productivity growth is one of the major drivers of economic activity. Productivity assessment in the timber harvesting and pulp and paper sectors, however, must be conducted in terms of social benefits and costs, not merely private returns and costs. If the extra-market values of an improved environment due to enhanced pollution abatement are counted, productivity growth can be higher despite the increased costs of pollution regulation, as Repetto (1996) has recently shown for the American pulp and paper sector.
Processing Efficiencies and the Future Demand for Environmental Quality
The demand for environmental quality is expected to rise in the future. This is based partly on the expectation that an increase in incomes will increase demand for environmental quality. It also appears that preferences for parks, wilderness, and related environmental goods are on the rise. While we have focused on the use of land, it might turn out that processing plant efficiencies and decisions to employ intensive management may be the most significant elements in meeting future demands for environmental services. Improvements in mill efficiency can significantly reduce demands on the land base. Similarly, wise use of intensive management should remove pressure from the extensive land base and create opportunities to meet environmental demands. However, regulatory agencies must lead this drive for increased efficiency, with the focus on improved overall economic performance, including environmental values, and not a focus solely on employment and regional economic impact. Without a broad social values approach, we may be led down the same path as the US experienced in its spotted owl dispute.
CONCLUSIONS
In this paper, the link between environmental issues and forest management has been described by outlining two approaches to forest management: multiple use management and natural disturbance management. The latter approach appears to have arisen in response to some of the weaknesses of the former. However, both approaches are difficult to implement and, in practice, a hybrid approach will likely be used to reflect environmental objectives in forest management decisions.
The natural disturbance paradigm, viewed in the extreme, may be the ecological analogue to a subset of the social policy approach-the market paradigm. 5 In the market economy paradigm, the presence of perfect information, no externalities, and competitive markets means that resource allocation will be socially optimal. In the natural disturbance paradigm, given a sufficiently long time-horizon and no major disturbances from outside the system, for example, due to climate change or acid rain, natural disturbance regimes will conserve biodiversity and reduce species extinctions. Clearly, the assumptions of both approaches are not valid and neither will generate the desired outcome. However, both paradigms offer helpful approaches to the problem. Economics offers the insight of trade-off analysis and incentive-compatible instruments. Other social science approaches provide guidance on the structure of social institutions and the mechanisms for public involvement in forest resource management. However, the most operational and concise guidelines for the maintenance of ecological integrity arise from the natural disturbance paradigm. In forest policy and management we must be willing to capture the most useful elements from these paradigms and adapt them to our situation. We believe that the compromise will lie in the social evaluation of the natural disturbance approach and the evaluation of the degree of risk society is willing to accept in moving away from the natural disturbance patterns in order to achieve selected environmental, economic, or stability benefits. Effort spent in phrasing the natural disturbance paradigm in such a fashion will aid in its use in policymaking and in linking ecological knowledge with social preferences and understanding. Perhaps, as one reviewer pointed out, our view is that the social science paradigm is the end (social values), while the natural disturbance approach provides the means (understanding the risks of not operating within the range of natural variability).
NOTES
Research support from the Sustainable Forestry Management Networks of Centres of Excellence is gratefully acknowledged. 1 We focus on Canadian forest policy recognizing that similar events have occurred in the United States. Indeed, much of the discussion in this paper relates to policy issues that have been discussed and debated in the US. However, we have chosen to examine the policy issues in a Canadian context and not simply relate the US experience to the Canadian situation. The approaches being employed in the US to address environmental problems in forestry may differ from Canadian approaches due to differing historical and institutional settings.
2 While there is disagreement about the techniques that give the most accurate measures of non-timber values, there is general agreement that such values are possible to measure and describe using current methods (see, for example, Smith 1990).
3 Again, the question as to who should be included in the calculation of benefits comes to the fore. If Canadians own the forests, should the benefits that accrue to American tourists (as measured by consumer surplus, say) be counted in the determination of an optimal forest management plan? 4 A difficulty in assessing alternate forms of policy is that terms like "multiple-use forestry," "ecosystem management," "ecological management," and "sustainable forest management" are used differently by different people. We use multiple-use management to refer to the management approach that attempts to satisfy human preferences for environmental services, while ecosystem management is used to refer to the biocentric approach to forest policy that focusses on the maintenance of ecosystem patterns and integrity. 5 We have purposely chosen to contrast the natural disturbance paradigm with the strictly neoclassical economic paradigm of the perfectly functioning market. The latter is not a broadly accepted social science approach to policymaking. However, the former is not accepted by all ecologists either. This is clearly illustrated by the fact that the coarse-filter approach to endangered species protection has been rejected by an eminent group of ecologists (Carroll et al. 1996) . We believe that it is instructive to consider these paradigms as alternatives somewhat on the endpoints of the distribution of anthropocentric and biocentric policy models.
